Purpose: The purpose of this study was to determine the possible effects of gender on residents' and fellows' motivations in choosing radiology as a career in France, and on choosing a practice setting later on. Material and methods: An online survey was sent to French residents and fellows in order to access their radiology practice and career aspirations, as well as the potential influence of their gender. Influence of being a woman on initial professional expectations, professional choices, and the evolution of career paths was investigated using the chi-square test. Results: Responses were collected from 206 French residents and fellows. The reasons for choosing radiology residency were, at first, mostly the same for men and women such as interest in the specialty (100% of women and men), work conditions (74% of women and men), technical aspects of the specialty (63% of men and 52% of women, P = 0.11) or ''reasonable'' workload (29% women and 21% men, P = 0.19); however, 74% of women stated that maternity might influence their career choices, and were less interested in unstable positions exclusively in private practice (45% men and 33% women, P = 0.05). Conclusion: Male and female radiologists primarily considered the same factors in choosing their specialties. However, maternity is still a source of inequality in France, including fewer opportunities for fellowship positions or academic careers. Furthermore, more women were willing to work in salaried positions to acquire a secure job, even though compensation might be lower.
The steady increase in the number of women in medical professions has been observed worldwide over the past 50 years. In 2015, 43.5% of the 222,000 doctors practicing in France were women [1] , and that percentage is still increasing [2] . Similarly, the percentage of women in radiology there is increasing, but not as rapidly. Indeed, among the 8300 practicing radiologists in France (3.7% of the total number of active physicians), only 31% were women, and even fewer women (27%) worked in private practice settings [1] . However, the percentage of women in radiology residencies is growing at a much higher rate, representing 50% of current radiology residents [2] . This ''feminization'' of the medical profession is forecasted to continue, given France's increasing number of female medical students.
Currently, women represent 63% of medical students [2] , and one estimate suggests that by 2022, women will outnumber men in medicine, representing 57% of the country's doctors [3] . More women are attracted to medical school in most European countries as well, bringing the percentage of female medical students graduating from medical school in Europe to approximately 60% [4] .
The impact of these trends raises many questions. Indeed, since the percentage of women in medicine is increasing, the potential difference in their career choices and career paths might have a strong impact on the medical profession [5] . Given significant differences among specialties and even subspecialties, specific investigation of each specialty is important [6] . Up to today, there has been no comparative study of how gender may influence careers in radiology.
The purpose of this study was to determine the possible effects of gender on residents and fellows' motivations in choosing radiology as a career in France, and on choosing a practice setting later on.
Materials and methods
The survey was conducted online and involved participation requests from the Union des internes et jeunes radiologues (UNIR; i.e., French Association of Residents in Radiology) office to the UNIR members, using a verified mailing list containing 280 addresses of young radiologists. The data were processed using Excel ® 2010 for the global and sub-groups analysis. The statistical analysis of the survey responses was performed using JMP8 (SAS) software, using the chi-square test. For the quantitative data, the twosided t-test was used. A P value of ≤ 0.05 was considered statistically significant.
Results

Demographic distribution
Two hundred and six French trainees (residents and fellows) completed the survey, resulting in a response rate of 74%. Of the respondents, 103 were women and 103 were men, with a mean age of 27.5 ± 2.5 (SD) years (range: 24-36 years) for men and 27.5 ± 2.4 (SD) years (range: 24-33 years) for women. Among the respondents, 73% of the women and 64% of the men (P = 0.17) were living with a partner, and 15% had children. Out of the 206 respondents, 83.7% were residents and 16.3% were fellows.
Initial considerations for choosing radiology as career in France
The reasons for choosing a radiology residency were initially the same for men and women: interest in the specialty (100% of women and men; P > 0.99), work conditions (74% of women and men; P > 0.99), technical aspects of the specialty (63% of men vs. 52% of women; P = 0.11) or ''reasonable'' workload (29% women vs. 21% men; P = 0.19). However, men and women had no significant difference in their responses to salary considerations (76% of men vs. 69% of women; P = 0.26). In addition, the limited contact with patients in radiology was not mentioned as a strong reason for the specialty choice (20% of men vs. 27% of women; P = 0.24). The single significant difference was that women were more attracted by the multidisciplinary aspect of radiology (91% of women vs. 76% of men; P = 0.004).
Career's choices and their underlying factors
In general, men and women initially expressed similar considerations concerning their career choices within radiology: interest in the job (99% of women vs. 96% of men; P = 0.17), salary (91% of men vs. 84% of women; P = 0.13), stability (76% of women and 73% of men; P = 0.62), proximity to the workplace (72% women vs. 62% men; P = 0.13), recognition (64% of women and of men), independence (63% of women and 73% of men; P = 0.12), and, less importantly, authority (34% of women vs. 36% of men; P = 0.76). However, the most important considerations for women were the working hours (95% of women vs. 84% of men; P = 0.01) and the holiday length (86% v women vs. 72% of men; P = 0.01), a minimum of 5 weeks of paid vacations per year [7] . As for practice type, most men (63%) and women (68%) wanted a combination of public and private practice (P = 0.45) (Fig. 1) , while more men (24%) than women (10%) sought an academic career (P = 0.008). Also, more men were interested in working exclusively in private practice (45% of men and 33% of women, P = 0.05), while women were more willing to become salaried employees either in private practice ( Fig. 1 ) (20% of women and 11% of men; P = 0.05) or in public hospitals (18% of women and 8% of men; P = 0.03).
Regarding working days, men planned to work slightly more days than women (4.5 ± 0.6 [SD] and 4 ± 0.6 [SD] days a week, respectively; P < 0.001). There was a significant difference concerning salary: Men hoped to earn from D 10,000 to 20,000 a month, while women were targeting D 5000 to 10,000. Fifty percent of the men and 48% of the women considered working in a field other than radiology in the future if the opportunity arises.
Questions to women respondents only (subset analysis)
Twenty-six percent of the women respondents stated that being a woman had a negative impact on their career; 19% stated that there was no impact, 13% felt that the impact could be positive, and 41% had no opinion yet (Fig. 2) .
Among the 103 women respondents 18% had been pregnant during their residency or fellowship, but 70% were planning a pregnancy during one of these times. However, 51% of them would prefer to postpone pregnancy because of the risk of prolonging their residency and/or not being granted a fellowship. Also, if they became pregnant a couple of months before their fellowship began, 75% were willing to hide their pregnancy. Seventy-four percent of women respondents believed that maternity might influence their career choices (Fig. 3) , while only 4% would consider interrupting their work for more than one year for maternity reasons (Fig. 4) .
Also, 49% of women respondents were convinced and 23% declared that they would probably prefer a stable and secured salaried position rather than be self-employed on account of maternity (Fig. 5) . Thirty-one percent of women respondents had already felt discriminated against when applying for a position or professional conference, while 10% declared that they had been victims of some form of sexual harassment.
Discussion
The introduction of women in medicine, change in perceptions of medical practice, and considerations for quality of life are known to have an important impact on how medical doctors practice their specialty [8] . We observed that both genders considered working hours, proximity of the working place to home, and comfort at work as reasons for a career choice [9, 10] . Indeed, both men and women are increasingly concerned about their personal and family lives as well as their quality of life. However, despite the increasing consideration for quality of life and working hours, working hours have constantly increased since 1990 [9, [11] [12] [13] . This tendency is true worldwide, and in the Unites States (US) for instance, diagnostic radiologists now work 58 average hours per week, according to the Association of American Medical Colleges (AAMC) [14] . In comparison, the theoretical weekly work limit is set to 48 hours in Europe, but that limit is not always respected [15] .
In line with increasing consideration for quality of life, the consideration of a ''profession for life'' is no longer true, and young radiologists, both male and female, are ready to change professions if the conditions of practice no longer satisfy them [16] . While previous studies have shown initial differences in the reasons behind men and women's professional choices [5, 17, 18] , others showed that the initial motivations were similar and did not differ by gender for radiology [6, 19, 20] . This study corroborates the latter observation, demonstrating that there were no major differences in initial motivations concerning interest in radiology, technical aspects of the specialty, or contact with patients.
While the number of women in the medical profession in general, as well as in radiology, is on the rise, there might be a ''horizontal'' and ''vertical'' segregation. That is, women tend to be concentrated in certain areas of work and, in addition, under-represented at higher levels of the medical profession [17] . Nonetheless, this study indicates that the basic motivations for career choices were similar between men and women entering radiology: recognition, stability, authority, and salary, among others. Income considerations differed from some previous studies in other countries; for example, in one study on the US, women accorded less importance to financial aspects in their professional choices but were better paid than most of their European counterparts [21] .
Thus, while the initial motivations of men and women were similar, the inequality seems to start with pregnancy and maternity planning. In France, women cannot be discriminated against while seeking a residency position since the rotation choice is based only on their scores in the final national ranking examination with no personal interviews. However, women can be discriminated against when seeking a fellowship. Fellowships are 2 years long in France [22] . This longer rotation period (compared to a total length of 1 year for most fellowships in European countries and in the US) gives the fellows more chances to be involved in academic activities and responsibilities. The downside is that there is little flexibility, as the number of funded fellowships allocated to a teaching hospital is limited. Indeed, when a position is vacant because of maternity leave, it might be lost for the department. If a woman resident cannot complete 4 months out of her 6-month rotation because of maternity leave (usually 16 weeks in France) [23] , she will not get credit for the rotation and will have to prolong her residency and postpone the fellowship position. Gender discrimination may result: on the one hand, women might lose their fellowship positions, and on the other hand, departments heads might favor men to avoid the risk of losing a fellowship position. No program similar to the US National Resident Matching Program fellowship match process exists in France, which could for example encourage monitoring for non-equal opportunity employers [24] .
After completion of training, most women in France reportedly prefer a stable, secure, salaried position rather than moonlighting in independent practice, where they receive limited social security compensation for maternal leave [23] . Indeed, in France, as well as in Europe, junior radiologists usually have to choose between private and/or hospital careers. Those who choose to work in hospital settings can either work as regular physicians, to get a stable position and help with the workload, or work as an academic physician involved in teaching and research. Academic positions are better paid, but much more competitive and difficult to obtain. The underrepresentation of women in academic positions have also been observed in US, with slow career progress leading to a high number of women remaining assistant professors for their entire lives [25, 26] . Also, while there is a low number of women becoming senior professors and leaders in academic research, there seem to be few opportunities for junior female radiologists to be guided by more senior accomplished women faculty members to share their experience about how to build a sustainable academic career [27] . Mentoring is particularly important for publication as it has been noticed that the female first author publications are more frequently associated with a senior female author [28] .
Most women in our survey neither planned to interrupt their jobs because of maternity for longer than the legal paid maternity leave nor to work much less than their male colleagues. However, salary expectations are twice as low for women as compared to men, and their professional choices are highly influenced by maternity, as previously described [10] . This phenomenon has been termed a ''glass ceiling'' [29, 30] with women having lower expectations than men and subsequently having lower hierarchical positions and salaries [31] . Also, the difference can be explained by the fact that fewer women respondents were planning to work in private practice in France, which has been reported to be the case in some other European countries and in the US [19] . The same trend has been observed in the US, where women generate less annual Medicare revenue than men [25] .
While most women in France chose to continue working after the legal maternity leave, it is possible to obtain unpaid optional maternal leave, which could prolong maternity leave up to 3 years. Given the discrimination related to this option, parental leave was recently reduced by 6 months if not shared between men and women [32] . However, medical doctors rarely choose to take this optional parental leave.
While the mean maternity leave in France is 16 weeks, it ranges from 9 to 12 months in Europe [32] . In Eastern Europe, there is often initial equality in job opportunity, and women initially have the same professional opportunities and similar expectations as men [33] except in surgical specialties, and interventional radiology still considered among the more ''male specialties.'' However, maternity leave is an even stronger source of inequality in Eastern Europe than in France since it is usually longer in those countries and there are fewer options for daycare as compared to France.
Elsewhere in Western European, women might have difficulty accessing academic careers, as in France [34] . In addition, in Italy, men are often favored for positions in public hospitals since paid maternity leave there is long, being 5 months minimum and usually prolonged by an additional 6 months of parental leave. This parental leave can last up to 6 months a year for 8 years, and women on maternity and parental leave cannot be replaced [35] . The lack of transparency in accessibility to academic careers and advancement later on, due to a lack of objective criteria and performance evaluation, is indeed a problem worldwide [19, 36] .
In most US residency programs, residents are equally funded since they are allotted a budget for their residency to participate in travel expenses, which is not the case in France. However, later in their career they are less frequently invited to international conferences as speakers [27] and are less likely to get National Institutes of Health funding, and have lower research productivity, as concerning the publications, suggesting a lack of equal research opportunities compared to their male counterparts [25] . Women in the US also appear to be more involved in clinical and educational work than in research track, which leads to fewer career opportunities. This can be explained by lower expectations, but also by the tendency to prefer working part time, related to the parental responsibilities [25, 27] .
In conclusion, medical practice is changing for both genders, and the original motivations of men and women, as expressed in the survey, were rather similar. However, later on women tended to choose positions offering more stability with lower salary expectations. This choice is primarily motivated by the difficulties caused by maternity. For young female radiologists, maternity can be particularly problematic during residency and fellowship periods and can be a source of inequality with their male colleagues.
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